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1. [bookmark: _Ref5850594]Introduction
This contribution summarizes the following email discussion/approval regarding UE features for MR-DC/CA enhancement after RAN1#101-e meeting.

[101-e-Post-NR-UE-Features-13] Email discussion/approval for remaining issues on UE features for MR-DC/CA till 8/4 – Hiroki (DCM)
· Whether/how to define FG[18-4b]
· Whether/how to define [component 2] for FG18-5/5b
· How to define candidate values for FG18-5a/6a
· Whether/how to define [component 4] for FG18-2/2a
· Whether each of FG18-2a/2b/3/3a/3b is for synchronous EN-DC

At the RAN#88-e meeting, following proposals were endorsed [3]. Hence, for RAN1 UE features list for NR-U, above remaining issue should be solved by the end of the first week of August e-meeting at latest.
	· RAN1 and RAN4 shall strive to complete all FFS on Rel-16 UE capabilities impacting RAN2 specification by the end of their first week of August e-meeting
· NBC changes to Rel-16 UE capabilities specifications are possible based on consensus in the RAN#89-e. For Rel-16 specification approved later than RAN#89-e, NBC changes are not allowed as a general rule.
· No extra effort is taken on specifying basic feature groups for certain scenario/purpose before finalizing UE capabilities for each WI in each WG.
· It is confirmed that each feature group (FG) including potential basic feature group has its own capability bit, and RAN2 finalizes UE capabilities specification in Q3 irrespective of whether a FG is part of basic feature groups for certain scenario/purpose or not.





- 1/21 -
1. 
1. Discussion on whether/how to define FG[18-4b]
2.1	Summary on the discussion in [1]
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	18. MR-DC/CA enhancement
	[18-4b]
	[Support of SCell dormancy indication without data scheduling within active time]
	[Support of SCell dormancy indication without data scheduling within active time]
	TBD
	Yes
	N/A
	
	FFS [Per UE or Per BC]
	No
	[Yes or N/A]
	N/A
	
	Optional with capability signaling



Based on the discussion on FG[18-4b] during RAN1#101-e meeting, the following proposal was made.
Proposal 1:
· The current working assumption of N value in 38.213 10.3 can be relaxed by 5 symbols for each subcarrier spacing
· DCI format 0_1 and 1_1 carrying dormancy indication field is expected only in the first 3 symbols of a slot
· FG18-4b is removed from the UE features list for MR-DC/CA

	Company
	Comment

	Nokia
	1st bullet: The N value is discussed in maintenance and the understanding of the maintenance session is that these may still be discussed in August. We don’t see the need to tie this to the FG discussion and don’t find it prudent to modify the maintenance working assumptions under features. The issue of Pcell interruptions due to Scell BWP switching applies with or without PDSCH. The working assumption timeline for the case of “no PDSCH” has no connection to BWP switch timeline with PDSCH in Rel-15, because BWP switching happens on Scell, while HARQ-ACK/PDSCH is scheduled on Pcell.  Such relaxation not in scope of features
2nd bullet: We don’t see the system need for the restriction, but it it helps to agree removal of the fg 18-4b, we would be fine to agree to the restriction with the condition that 18-4b is removed.
3rd bullet: The 18-4b is adding to the feature fragmentation and should only be included if there is a strong motivation to do so. In addition, the case “with PDSCH” case has the same issue, where PDSCH and HARQ-ACK can be both scheduled on Pcell during BWP switching on Scell(s), so the FG18-4b does not elimitate the stated issue  support removing the FG.

	Samsung
	1st bullet: Can skip for reasons mentioned by Nokia
2nd bullet: No need. Rel-15 specs already capture that a UE expects to detect a DCI format indicating BWP switching in the first 3 symbols of a slot
3rd bullet: Keep 18-4b. Agree with the other UE vendors for same reasons. As mentioned by Mediatek, HARQ-ACK feedback requirements are different – for example, 18-4 may not result to less latency than the current MAC-based activation/deactivation while 18-4b does. The attributes and the motivates for 18-4 and 18-4b are identifiably different and therefore they should be separate FGs. 


	Ericsson
	Overall – we prefer to remove FG [18-4b]. If no consensus to remove, it can be kept it in square brackets. The FG discussion has wider scope and should not be linked to the the CR issues that are already being actively discussed in maintainence seesion.
Below is our understanding on maintainence issues raised in first two bullets (provided mainly as background)
Issue related to first bullet – The issue and the approach proposed by MTK (i.e., increase processing time by 5symbols) were discussed in maintainence session without any conclusion due to differeing views among companies. From E// perspective, we are open to the principle in MTK proposal. However, it needs to be explicitly clarified that the solution applies for all cases, including those with/without interruption and there would be no further relaxations discussed for Case 2 HARQ timeline in this context.
Inssue related to second bullet – Current RAN1 conclusion on this as follows. From E// perspective, it needs to be discussed for both DCI 1_1 and 0_1 whether to introduce restriction per below RAN1 conclusion. The point raised by QC (i.e., for SCell dormancy indication, there is no restriction for DCI 0_1 while there is a restriction for DCI 1_1) was never agreed in RAN1. The assumption that this is somehow ‘current status’ is based on some companies interpretation of current spec text (written for Rel15 BWP indicator filed) and there is no consensus that such interpretation is correct.
Conclusion (from RAN1#100bis-e)
· For at least DCI format 2_6, there is no restriction that the DCI format with SCell dormancy indication is received only in the first 3 symbols of a slot
· Note: No TP required
· Note: If any restriction is introduced for DCI 2_6 in UE power savings WI, whether/not it applies also for DCI format 2_6 with SCell dormancy indication can be discussed further.
· Discuss further whether to introduce restriction for DCI format 0_1,1_1

	Apple
	Bullet 1: We are okay for the relaxation, 
Bullet 2: We support this proposal, or we clarify that the current specification already specifies this restriction. 
Bullet 3: We support to keep FG18-4b

	Qualcomm
	For bullet 1: we prefer to have timeline relaxation for Case 2 SCell dormancy DCI and HARQ-ACK, but the specific relaxation should be further discussed in SCell dormancy session. 
For bullet 2: we have supported this in SCell dormancy session. We think it is a natural extension of legacy scheduling DCI triggered BWP switch for the UE to at least optionally maintain the restriction for SCell dormancy indication DCI triggered BWP switch. 
Without any further change, the current TS 38.213 spec text implies that 
· For dormancy indication carried by DCI format 1_1, the DCI is only expected within the first 3 symbols.
· For dormancy indication carried by DCI format 0_1, there is no such a restriction.
For bullet 3: keeping FG 18-4b would be ideal given timeline relaxation and restriction above are not agreeable to some companies.

	MTK
	Bullet 1: Same view with QC. The specific relaxation could be further discussed in SCell dormancy session of next RAN1 meeting.
Bullet 2: We support this proposal. Since the BWP frame work is adopted for SCell dormancy, applying the same rule for DCI based BWP switching as Rel-15 is straightforward. 
Bullet 3: We support to keep FG18-4b as the reasons explained by QC.

	Moderator (NTT DOCOMO)
	Based on the above feedbacks, followings are my observations.
· Bullet 1 does not need to be discussed here, and should be discussed in SCell dormancy session in next meeting.
· Bullet 2 is supported by Apple, Qualcomm and MediaTek, while not supported by Samsung, Nokia (ok if FG18-4b is removed)
· Bullet 3 is supported by Nokia, Ericsson, while not supported by Samsung, Apple, Qualcomm, MediaTek unless both bullet 1 and bullet 2 are confirmed.
Since at least bullet 1 needs further discussion in maintenance agenda in next meeting, it seems not possible to agree on the proposal 1 now.

	Huawei, HiSilicon
	Our view is that further discussion of 1st bullet in Ran1 next meeting does not preclude possibility of conclusion of the FG now, with looking at all response from the above -  they only mean the 1st bullet to be further discussed and no need to couple the conclusion of UE feature to that.
Also, since the 2nd bullet has impact on both 18-4b and 18-4, it should also be decoupled with the discussion of FG18-4b as separate FG or not.

We may suggest the following alternatives for discussion:
Alt 1: The FG 18-4b is removed with the following assumption:
· The N value in 38.213 10.3 can be relaxed by [X] (X> 0) symbols for each subcarrier spacing, depending on further discussion in RAN1 and/or RAN4 replying LS in the next meeting. 
· This does not preclude the possibility that DCI format 0_1 and/or 1_1 carrying dormancy indication field is expected only in the first 3 symbols of a slot, to be further discussed in the next RAN1 meeting together with consideration of RAN4 replying LS.

Alt 2: The FG 18-4b is kept with the following assumption:
· No relaxation on N value in 38.213 10.3 from RAN1 perspective; further requirement could be defined as RAN4 capability if deemed necessary
· No restriction on the possible location of DCI format 0_1 and 1_1 carrying dormancy indication field in a slot

We are Ok with either alt, as there is compromise from both sides.

	Nokia
	Agree with the Huawei statement that bullet 1 can be taken separately in the maintenance session and should not prevent decision on FG18-4b. We find it a bit difficult to agree on a processing time-line relaxation in the UE features session, but if it is necessary to achieve closure, we can accept the Huawei Alt1 if this is makes the package agreeable. We are NOT OK with Alt2.

	Apple
	We are fine to decouple bullet 1 and bullet 2, from, bullet 3. However
· We prefer to keep FG18-4b
· The discussion of bullet 3 will inevitably get into technical discussion of the current design limitations, so we don’t think it is a good idea to completely prevent some technical discussions. 

	Qualcomm
	Bullet 1 is one of the usages for companies to propose to have FG 18-4b.
Another usage is to allow UE to only support Case 2 SCell dormancy indication DCI which follows legacy BWP switching behavior, i.e., the DCI is only expected only in the first three symbols of a slot. 
We prefer to keep FG 18-4b.




2.2	Discussion in email discussion [101-e-Post-NR-UE-Features-11] after RAN1#101e meeting
The discussion can be resumed with following alternatives provided in [101-e-Post-NR-UE-Features-04].
Proposal 1:
Alt.1
· The FG 18-4b is removed with the following assumption:
· The N value in 38.213 10.3 can be relaxed by [X] (X> 0) symbols for each subcarrier spacing, depending on further discussion in RAN1 and/or RAN4 replying LS in the next meeting. 
· This does not preclude the possibility that DCI format 0_1 and/or 1_1 carrying dormancy indication field is expected only in the first 3 symbols of a slot, to be further discussed in the next RAN1 meeting together with consideration of RAN4 replying LS.

Alt.2
· The FG 18-4b is kept with the following assumption:
· No relaxation on N value in 38.213 10.3 from RAN1 perspective; further requirement could be defined as RAN4 capability if deemed necessary
· No restriction on the possible location of DCI format 0_1 and 1_1 carrying dormancy indication field in a slot

Companies are encouraged to provide feedback if any in below. 
	Company
	Comment

	Qualcomm
	Decision on this FG heavily depends on the RAN1 and RAN4 discussions on the interruption time caused by SCell dormancy DCI and receiption timing of the DCI. It would be better if the decision on this FG is postponed. In case there is still no conclusion from RAN1 and RAN4 on the related issues before deadline of this FG, a decision based on FL’s proposal can be made.

	Huawei, HiSilicon
	Our preference is Alt.1. We agree there is difference in terms of motivates and use cases for the functionality of 18-4 and -4b resepctively, however there seems minor implementation additions/extra complexity needed for these two cases, especially if there can be an extra X symbols relaxed for the BWP switching for dormancy operation.

	Apple
	Relaxing the N value and introducing a FG18-4b to indicate the support of SCell dormancy without data scheduling are two correlated things, but not totally dependent in our view. Therefore, it is not absolutely necessary to make them mutually exclusive. But we are fine with Qualcomm suggestion, i.e., waiting to see whether RAN1/RAN4 can conclude on the interuption time caused by SCell dormancy. 

	ZTE
	Our preference is Alt.1 Based on our understanding, it seems the implementation of these two cases are almost the same especially if value N is relaxed a little bit. 

	Ericsson
	Support Alt1. 
The below three issues were discussed in last meeting (for issues 2,3, it is preferable to avoid parallel discussions as much as possible in both maintenance A.I and UE features A.I.)
Issue 1 – should there be separate FG 18-4b for “Support of SCell dormancy indication without data scheduling within active time”?
· As explained previously we are not OK with introducing such FG.
Issue 2 – should there be relaxation for N value for Case 2 dormancy indication?
· QC proposal for this in 101-e was to restrict k1 or make N large enough so that ACK for PDCCH with Case 2 dormancy indication does not collide with transition time between dormant and non-dormant BWP during which an ‘interruption’ for UE RF switching is possible per RAN4 discussions. However, if the UE is anyway allowed interruption in RAN4 spec, any collision between ACK and UE RF switching is taken care of by the interruption allowance. So, we don’t understand the concern from UE side i.e., why relaxation of N value is again needed when UE is allowed interruption. We are however open to discuss if relaxation is needed for some other reason (e.g. allow relaxed processing time than current N which is based on DL SPS release) and hence OK with current formulation of Alt1.
Issue 3 – should a restriction be introduced that PDCCH with dormancy indication is only in first 3 symbols of a slot?
· There is no RAN1 agreement to have restriction in first 3 symbols for SCell dormancy indication via DCI 0-1, 1-1.  As discussed in 101-e, such restriction limits usage of SCell dormancy in certain scenarios (e.g. those allowed by FG 3-2, 3-5b). So, our preference is to not introduce it. Also, current RAN4 discussion and agreements already assume such restriction is not present, and current 38.133 allows 1 slot extra delay if dormancy indication within active time is in a PDCCH that is outside first 3 symbols. This should address any UE side concerns related to shortened switching delay. Then we would like to understand what the concern from UE side is. 

	Samsung
	We support Alt 2.

	Moderator
	Thank you very much for inputs!
Based on the inputs so far, four companies prefer Alt.1, one company prefers Alt.2, and two companies prefer to wait for conclusion from RAN1/4 on the interruption time issue.
Therefore, since it would be difficult to make a decision on this FG now, the decision on this FG should be made based on further discussion on the interruption time issue in RAN1/4 August meeting. Considering RAN plenary decision on the deadline for solving all FFS on UE features, even if there has been no conclusion in RAN1/4 on the interruption time issue by the end of the first week of August meeting, the decision on this FG should be made by the end of the first week of August meeting.

	Intel
	We prefer Alt.1. Agree with Huawei that the extra complexity for SCell dormancy indication case 1 and case 2 are minor. After relaxing the capability by X symbols, the support of case 2 become easier. 

	Moderator
	As mentioned above, the moderator’s suggestion is to make a decision on this FG based on further discussion on the interruption time issue in RAN1/4 August meeting by the end of the first week of August meeting.





1. Discussion on whether/how to define [component 2] for FG18-5/5b
3.1	Summary on the discussion in [1]
	18. MR-DC/CA enhancement
	18-5
	DL cross-carrier scheduling with different SCS
	1. The UE supports DL cross carrier scheduling for the different numerologies with carrier indicator field (CIF) in DL carrier aggregation where numerologies for the scheduling cell and scheduled cell are different
{Scheduling cell of lower SCS and scheduled cell of higher SCS, Scheduling cell of higher SCS and scheduled cell of lower SCS, both}
[2. Processing up to X unicast DCI scheduling for DL per scheduled CC ]
X is based on pair of (scheduling CC SCS, scheduled CC SCS):
X=[4] for (15,120), (15,60), (30,120), 
X=[2] for (15,30), (30,60), (60,120 kHz),
X applies per span in a slot of scheduling CC

	6-5
	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	crossCarrierScheduling-OtherSCS
 
Note: This applies also to the case where there is a single span in the slot for the scheduling CC.
In case UE supports 3-5b, the limits apply for each span for FDD scheduling cell and TDD scheduling cell.
	Optional with capability signalling

	18. MR-DC/CA enhancement
	18-5b
	UL cross-carrier scheduling with different SCS
	1. The UE supports UL cross carrier scheduling for the different numerologies with carrier indicator field (CIF) in UL carrier aggregation where numerologies for the scheduling cell and scheduled cell are different
{Scheduling cell of lower SCS and scheduled cell of higher SCS, Scheduling cell of higher SCS and scheduled cell of lower SCS, both}
[2. Processing up to X unicast DCI scheduling for UL per scheduled CC ]
X is based on pair of (scheduling CC SCS, scheduled CC SCS):
X=[4] for (15,120), (15,60), (30,120), 
X=[2] for (15,30), (30,60), (60,120 kHz), 
X applies per span in a slot of scheduling CC
	6-6
	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	crossCarrierScheduling-OtherSCS
 
Note: This applies also to the case where there is a single span in the slot for the scheduling CC.
In case UE supports 3-5b, the limits apply for each span for FDD scheduling cell and TDD scheduling cell.
	Optional with capability signalling



Alt.1
· A new FG for “Processing up to X unicast DCI scheduling for DL per scheduled CC” is added in UE features list for MR-DC/CA
· X is based on pair of (scheduling CC SCS, scheduled CC SCS):
· X=[4] for (15,120), (15,60), (30,120), 
· X=[2] for (15,30), (30,60), (60,120 kHz),
· X applies per span in a slot of scheduling CC
· Component 2 description and following note in FG18-5 is moved to this FG
· FFS: Modify the note to “[In case UE supports 3-5b, the limits apply for each span for FDD scheduling cell and TDD scheduling cell.]”
· FFS: detailed design of this FG
· A new FG for “Processing up to X unicast DCI scheduling for UL per scheduled CC” is added in UE features list for MR-DC/CA
· X is based on pair of (scheduling CC SCS, scheduled CC SCS):
· X=[4] for (15,120), (15,60), (30,120), 
· X=[2] for (15,30), (30,60), (60,120 kHz),
· X applies per span in a slot of scheduling CC
· Component 2 description in FG18-5b is moved to this FG
· FFS: Modify the note to “[In case UE supports 3-5b, the limits apply for each span for FDD scheduling cell and TDD scheduling cell.]”
· FFS: detailed design of this FG

Alt.2
· Component 2 in FG18-5/5b is removed
· FFS: Modify the note to “In case UE supports 3-5b, the limits do not apply for each span for FDD scheduling cell and TDD scheduling cell” for FG18-5/5b

	Company
	Comment

	Nokia
	The current discussion in X-CC_Scheduling is only loosely related, but it may have some implications to thie feature discussion thread. Believe we can proceed discussion on this one.
Our view is Alt.1 or else the UE has no way of indicating improved PDCCH procedding capability.

	Samsung
	Alt. 1 – otherwise, UE cannot indicate support for reception of multiple DCIs at a same PDCCH MO with corresponding HARQ-ACK in same codebook.

	Ericsson
	On the relation to current discussion in X-CC_Scheduling, we have similar view as Nokia, i.e. we can proceed with discussion on this.  
We prefer Alt 1 - otherwise UE cannot indicate improved PDCCH processing capability. 

	Apple
	Prefer Alt 2.
· Current Rel-15 already provodes fine enough PDCCH monioting related capability, (1) FG3-1 (2) FG3-1’ (3) FG3-2 (4) FG3-5a (5) FG3-5b, (7, 3) (6) FG3-5b, (7, 3) and (4,3) (7) FG3-5b, (7, 3) and (4,3) and (2, 2). In terms of the number of unicast DCIs UE can decode per span, FG3-5b can support 2 DCI unicast DCI and 1 UL unicast DCI, or 1 DCI unicast DCI and 2 UL unicast DCI. It is not obvious that we need a new PDCCH monitoring capability
· We do not see the direct impact of gNB since there is no requirement for gNB to configure a certain span. UE is allowed to indicate its advanced PDCCH monitoring capability, to give gNB more flexibility in terms of the scheduling the resource configuration. gNB has full freedom to configure the number of spans etc., subject to UE capability. The fundenmental issue is that, we think all the advance PDCCH monitoring capabilities allowed in Rel-15 provides UE with enough granularity and allows full functionality of CCS with different SCS.
· We do not see why this is directly related to the reception of multiple DCIs at a same PDCCH MO with corresponding HARQ-ACK in same codebook since it is the same issue for FG3-5b at as well.

	Qualcomm
	We prefer Alt 2 and the FFS under Alt 2 should be also removed, for the following reasons
· Existing mechanism including FG 3-5a/5b is good enough to provide one slot of lower SCS scheduling multiple slots of higher SCS. It is unnecessary to define a new mechanism to achieve the same goal
· FG 3-5a/b does not have the resource limitation problem due to distributed PDCCH transmission if network does not configure the full bandwidth of the BWP for PDCCH. This is in full control of network 
· Even though UE reports the support of FG 3-5a/5b, network still has the full control of configuring a single span in some slots and multiple spans in other slots. This is another reason using FG 3-5a/5b does not cause schedulability issue although the second bullet above can already guarantee it.
· Defining a UE feature unnecessary for the current release has unpredictable impact to the future when a real critical use case emerges in the future. It should be avoided to introduce the new feature.
· Component 2 or a new FG as replacement of component 2 is at most an optimization rather than a critical solution. There is no need to introduce an optimization for Release 16. Besides, we do not think component 2 cannot be even considered as an optimization because of its obvious implementation challenges to UEs.

	MTK
	We prefer Alt. 2 and remove the FFS with same reason as Apple and Qualcomm. Furthermore, it should be noted that RAN2 has agreed recently that:
· For NR UE capabilities in R1/4 feature list:
· To skip the UE feature group entry if the FFS is in any column other than mandatory/optional column for any component in that feature group
Thus, RAN1 should try to avoid FFS in a FG or the whole UE feature group may be skipped.

	Moderator (NTT DOCOMO)
	Based on the above feedbacks, still Alt.1 (supported by Nokia, Samsung, Ericsson) vs Alt.2 (supported by Apple, Qualcomm, MediaTek) is controversial and there seems no suggestion for compromise between two alternatives. Therefore, it seems not possible to agree on either alternative now.
However, since the discussion is whether the improved PDCCH processing capability as component 2 of FG18-5/5b should be supported in Rel-16 or not and it seems reasonable argument that it is anyway implementation change to UE and hence should be optional for UE, can we try to remove component 2 from the FG18-5/5b and add Alt.1 FGs with brackets and yellow highlights for further discussion? It seems clear that keeping component 2 in FG18-5/5b is not acceptable and we are not going to discuss such alternative.

	Nokia
	Agree that it appears like a prudent step to spin off the FG18-5/5b component 2 to a separate FG in square brackets, but in our view we should have the component number and name without square brackets, and have the component description and note in []. We are not OK with taking this out of the main FG and have it all in square brackets and then facing the too-familiar “this is not needed by the system, hence we cannot agree” argument.


 
Proposal 2:
· Component 2 in FG18-5/5b is removed
· Add following new FGs with bracket and yellow highlight in UE features list for MR-DC/CA
	[18-5c]
	[Processing up to X unicast DCI scheduling for DL per scheduled CC]
	[Processing up to X unicast DCI scheduling for DL per scheduled CC 
X is based on pair of (scheduling CC SCS, scheduled CC SCS):
X=[4] for (15,120), (15,60), (30,120), 
X=[2] for (15,30), (30,60), (60,120 kHz),
X applies per span in a slot of scheduling CC]

	18-5
	Yes
	N/A
	
	TBD
	TBD
	TBD
	TBD
	[Note: This applies also to the case where there is a single span in the slot for the scheduling CC.
In case UE supports 3-5b, the limits apply for each span for FDD scheduling cell and TDD scheduling cell.]
	Optional with capability signalling

	[18-5d]
	[Processing up to X unicast DCI scheduling for UL per scheduled CC]
	[Processing up to X unicast DCI scheduling for UL per scheduled CC 
X is based on pair of (scheduling CC SCS, scheduled CC SCS):
X=[4] for (15,120), (15,60), (30,120), 
X=[2] for (15,30), (30,60), (60,120 kHz),
X applies per span in a slot of scheduling CC]

	18-5b
	Yes
	N/A
	
	TBD
	TBD
	TBD
	TBD
	[Note: This applies also to the case where there is a single span in the slot for the scheduling CC.
In case UE supports 3-5b, the limits apply for each span for FDD scheduling cell and TDD scheduling cell.]
	Optional with capability signalling



3.2	Discussion in email discussion [101-e-Post-NR-UE-Features-11] after RAN1#101e meeting
The discussion can be resumed with following alternatives provided in [101-e-Post-NR-UE-Features-04]. Some compromise between two alternatives should be considered.
Proposal 2:
Alt.1
· A new FG for “Processing up to X unicast DCI scheduling for DL per scheduled CC” is added in UE features list for MR-DC/CA
· X is based on pair of (scheduling CC SCS, scheduled CC SCS):
· X=[4] for (15,120), (15,60), (30,120), 
· X=[2] for (15,30), (30,60), (60,120 kHz),
· X applies per span in a slot of scheduling CC
· Component 2 description and following note in FG18-5 is moved to this FG
· FFS: Modify the note to “[In case UE supports 3-5b, the limits apply for each span for FDD scheduling cell and TDD scheduling cell.]”
· FFS: detailed design of this FG
· A new FG for “Processing up to X unicast DCI scheduling for UL per scheduled CC” is added in UE features list for MR-DC/CA
· X is based on pair of (scheduling CC SCS, scheduled CC SCS):
· X=[4] for (15,120), (15,60), (30,120), 
· X=[2] for (15,30), (30,60), (60,120 kHz),
· X applies per span in a slot of scheduling CC
· Component 2 description in FG18-5b is moved to this FG
· FFS: Modify the note to “[In case UE supports 3-5b, the limits apply for each span for FDD scheduling cell and TDD scheduling cell.]”
· FFS: detailed design of this FG

Alt.2
· Component 2 in FG18-5/5b is removed

Companies are encouraged to provide feedback if any in below. 
	Company
	Comment

	Qualcomm
	We support Alt.2.
Alt.2
· Component 2 in FG18-5/5b is removed

	Huawei, HiSilicon
	Alt. 1 is fine such that the potential extra burden on the UE side can be mitigated as a separate FG.

	Apple
	We prefer Alt.2.
For Alt.1., it has two major issues 
1. It applies to all PDCCH moniting capability, including FG3-1, 3-5b, newly defined FG11-2 familiy and other less popular Rel-15 FG as well, which is not necessary.
2. The value X is fixed 

	ZTE
	We support Alt.1. 
This issue has been discussed for several rounds, maybe Alt.1 is the middle groud for both sides.

	Ericsson
	We support Alt1. With this, the extra complexity of supporting multiple DCIs is moved into a separate optional FG and is not required of all UEs supporting cross-carrier scheduling with different numerologies. We think it should apply at least to FG 3-1 and we are open to discussing which other PDCCH monitoring related FGs it may/may not apply. Also open to discuss additonal X values.

	Samsung
	We support Alt 1.

	Moderator
	Thank you very much for inputs!
Based on the inputs so far, four companies prefer Alt.1 and two companies prefer Alt.2.
The concern from companies supporting Alt.2 can be addressed by further modification of Alt.1, e.g., which PDCCH monitoring related FGs are applied with Alt.1 FG and potential additional X values.
As we have discussed this issue for multiple rounds and considering the situation, the moderator’s proposal is to go to Alt.1 with above possible modifications to address concerns from companies supporting Alt.2.

	Intel
	We prefer Alt 1. 
We support updated proposal 2 too. 

	Moderator
	Since there has been no further inputs from Alt.2 supporting companies, the moderator’s suggestion is to agree on updated proposal 2 and to discuss further on FFS points in the proposal to address concerns from companies supporting Alt.2.



Updated proposal 2:
· A new FG for “Processing up to X unicast DCI scheduling for DL per scheduled CC” is added in UE features list for MR-DC/CA
· X is based on pair of (scheduling CC SCS, scheduled CC SCS):
· X=[4] for (15,120), (15,60), (30,120), 
· X=[2] for (15,30), (30,60), (60,120 kHz),
· X applies per span in a slot of scheduling CC
· FFS: additional value X
· Component 2 description and following note in FG18-5 is moved to this FG
· FFS: Modify the note to “[In case UE supports 3-5b, the limits apply for each span for FDD scheduling cell and TDD scheduling cell.]”
· FFS: which PDCCH monitoring related capabilities this FG applies to
· FFS: detailed design of this FG
· A new FG for “Processing up to X unicast DCI scheduling for UL per scheduled CC” is added in UE features list for MR-DC/CA
· X is based on pair of (scheduling CC SCS, scheduled CC SCS):
· X=[4] for (15,120), (15,60), (30,120), 
· X=[2] for (15,30), (30,60), (60,120 kHz),
· X applies per span in a slot of scheduling CC
· FFS: additional value X
· Component 2 description in FG18-5b is moved to this FG
· FFS: Modify the note to “[In case UE supports 3-5b, the limits apply for each span for FDD scheduling cell and TDD scheduling cell.]”
· FFS: which PDCCH monitoring related capabilities this FG applies to
· FFS: detailed design of this FG




1. Discussion on how to define candidate values for FG18-5a/6a
4.1	Summary on the discussion in [1]
	18. MR-DC/CA enhancement
	18-5a
	Default QCL assumption for cross-carrier scheduling 
	Indicates whether the UE can be configured with enabledDefaultBeamForCCS for default QCL assumption for cross-carrier scheduling for same/different numerologies
FFS: candidate values
	one of {6-10, 18-5}
	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signalling

	18. MR-DC/CA enhancement
	18-6a
	Default QCL assumption for cross-carrier A-CSI-RS triggering
	Indicates whether the UE can be configured with enabledDefaultBeamForCCS for default QCL assumption for cross-carrier A-CSI-RS triggering for same/different numerologies
FFS: candidate values
	6-5
	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signalling



· Component description of 18-5a is updated as below
· Indicates whether the UE can be configured with enabledDefaultBeamForCCS for default QCL assumption for cross-carrier scheduling for same or different numerologies
· Candidate values: {same only, different only, both}

	Company
	Comment

	Huawei, HiSilicon
	Suggest to update as
· Candidate values: {same only, different only, both}

	Nokia
	Agree with Huawei.

	Apple
	Candidate value { scheduling cell SCS = scheduled cell SCS, scheduling cell SCS < scheduled cell SCS, scheduling cell SCS > scheduled cell SCS}, bitmap

	Qualcomm
	We support to have this component to the FG 18-5a and Apple’s update.
Then it seems a corresponding component also needs to be defined for FG 18-6a.
For both FGs, the components can be clarified in wording if based on Apple’s update
	Index
	Feature group
	Components
	Prerequisite feature groups
	…
	Note
	Mandatory/Optional

	18-5a
	Default QCL assumption for cross-carrier scheduling 
	Indicates whether the UE can be configured with enabledDefaultBeamForCCS for default QCL assumption for cross-carrier scheduling for same/ or different numerologies
1. Supported relative SCS case
	one of {6-10, 18-5}
	…
	Component #1 candidate value set: {scheduling cell SCS = scheduled cell SCS, scheduling cell SCS < scheduled cell SCS, scheduling cell SCS > scheduled cell SCS}, bitmap
	Optional with capability signalling


 



4.2	Discussion in email discussion [101-e-Post-NR-UE-Features-11] after RAN1#101e meeting
The discussion can be resumed with following alternatives provided in [101-e-Post-NR-UE-Features-04]. 
Proposal 3:
Alt.1
· Candidate values for FG18-5a/6a are {same only, both}

Alt.2
· Candidate values for FG18-5a/6a are {scheduling cell SCS = scheduled cell SCS, scheduling cell SCS < scheduled cell SCS, scheduling cell SCS > scheduled cell SCS} and are reported by bitmap

Companies are encouraged to provide feedback if any in below. 
	Company
	Comment

	Qualcomm
	We support Alt.2.
Alt.2
· Candidate values for FG18-5a/6a are {scheduling cell SCS = scheduled cell SCS, scheduling cell SCS < scheduled cell SCS, scheduling cell SCS > scheduled cell SCS} and are reported by bitmap

	Huawei, HiSilicon
	Since 18-5 is the pre-requisite of 18-5a, and has granularity of {Scheduling cell of lower SCS and scheduled cell of higher SCS, Scheduling cell of higher SCS and scheduled cell of lower SCS, both}, and the report of UE capability in case of X-carrier case should be consistent w.r.t. SCS combinations. Thus UE does not expect to report different SCS combinatations between FG 18-5 and FG 18-5a.

In this sense, perhaps Alt. 1 can be calrified a bit, which enables similar granularity effects as Alt. 2 but with more consistency and less capability bits:
· The supported SCS conmbination for scheduling cell and scheduled cell for FG 18-5a/6a when reporting ‘both’ is interpreted as the UE supports same SCS and also the SCS combination that is consistent with the reported capability for FG 18-5.

	Apple
	We prefer Alt 2.

	ZTE
	It seems Alt.1 is sufficient. 
The additional flexibility offered by Alt.2 is that UE can report support of 18-5a/6a for only one of “low-to-high” and “high-to-low”, but not support for the other one. Currently, we didn’t see the necessity of this kind of flexibility. Can the proponents clarify a little bit what the benefit is if UE supports both “low-to-high” and “high-to-low” cross-carrier scheduling, but only supports 18-5a/6a for one of them.

	Samsung
	We prefer Alt 1.

	Moderator
	Thank you very much for inputs!
Based on inputs so far, four companies prefer Alt.1 while two companies prefer Alt.2.
Based on technical arguments from companies supporting Alt.1, it seems Alt.1 is sufficient and clarification on “both” provided by Huawei seems reasonable.
Therefore, unless companies supporting Alt.2 can provide clear benefit and use-case of Alt.2, the moderator’s suggestion is to agree on Alt.1.

	Intel
	We support Alt 1 and the updated propospal 3. 

	Moderator
	Since there has been no further input from Alt.2 supporting companies, the moderator’s suggestion is to agree on updated proposal 3.



Updated proposal 3:
· Candidate values for FG18-5a/6a are {same only, both}
· When “both” is reported for FG18-5a/6a, the UE supports this feature for same SCS and for different SCS combination(s) (low-to-high, high-to-low or both) reported for 18-5/18-6


1. Discussion on whether/how to define [component 4] for FG18-2/2a and whether each of FG18-2a/2b/3/3a/3b is for synchronous EN-DC
5.1	Summary on the discussion in RAN1#101-e meeting
	18. MR-DC/CA enhancement
	18-2
	Single UL TX operation for TDD PCell in EN-DC
	TDM restriction to LTE TDD Pcell in EN-DC for single UL-Transmission associated functionality when tdm-patternConfig-r16 is configured
1) TDD UL/DL configuration#2, #4, #5 configured as DL-reference UL/DL configuration 
2) PRACH transmission in non- designated UL subframes given by the DL-reference configuration (only for type 1 UE)
3) LTE UL transmissions scheduled/triggered by a DCI in any UL subframe not limited to the reference TDM pattern (only for type 1 UE)

[4] dropping NR transmission when LTE and NR transmissions collide for Type 1 UE]
	EN-DC

	Yes
	N/A
	
	Per band combination
	Applicable to TDD-TDD EN-DC only
	Applicable to FR1 only
	
	Extension of the R15 capability tdm-Pattern to TDD Pcell

This FG is for synchronous EN-DC
	Optional with capability signalling

	18. MR-DC/CA enhancement
	18-2a
	Enhanced single UL TX operation for FDD Pcell EN-DC
	TDM restriction to LTE FDD Pcell in EN-DC for single UL-Transmission associated functionality when tdm-patternConfig-r16 is configured
1) DL-reference UL/DL configuration defined for LTE-FDD-Scell in LTE-TDD-FDD CA with LTE-TDD-Pcell
2) PRACH transmission in non- designated UL subframes given by the DL-reference configuration (only for type 1 UE)
3) LTE UL transmissions scheduled/triggered by a DCI in any UL subframe not limited to the reference TDM pattern (only for type 1 UE)

[4] dropping NR transmission when LTE and NR transmissions collide for Type 1 UE]
	6-13

	Yes
	N/A
	
	Per band combination
	Applicable to in FDD-LTE -NR EN-DC
	Applicable to FR1 only
	
	Enhancement to the R15 capability tdm-Pattern

[This FG is for synchronous EN-DC]
	Optional with capability signalling

	18. MR-DC/CA enhancement
	18-2b
	Support of HARQ-offset for SUO case1 in EN-DC with LTE TDD Pcell for type 1 UE
	Support of HARQ-offset for SUO case1 in EN-DC with LTE TDD Pcell for type 1 UE
	18-2

	Yes
	N/A
	
	Per band combination
	N/A
	N/A
	N/A
	[This FG is for synchronous EN-DC]
	Optional with capability signaling

	18. MR-DC/CA enhancement
	18-3
	Dual Tx transmission for EN-DC with FDD Pcell(TDM pattern for dual Tx UE)
	TDM restriction to LTE FDD Pcell in EN-DC for dual UL Tx operation when tdm-patternConfig-r16 is configured
1) DL-reference UL/DL configuration defined for LTE-FDD-Scell in LTE-TDD-FDD CA with LTE-TDD-Pcell
2) PRACH transmission in non- designated UL subframes given by the DL-reference configuration (only for type 1 UE)
3) LTE UL transmissions scheduled/triggered by a DCI in any UL subframe not limited to the reference TDM pattern (only for type 1 UE)
	6-13, EN-DC

	Yes
	N/A
	
	Per band combination
	Applicable to EN-DC with LTE FDD Pcell only
	Applicable to FR1 only
	
	Extension of the R15 capability tdm-Pattern to a dual Tx UE

[This FG is for synchronous EN-DC]
	Optional with capability signalling

	18. MR-DC/CA enhancement
	18-3a
	Semi-statically configured LTE UL transmissions in all UL subframes not limited to tdm-pattern in case of FDD Pcell
	UE configured with tdm-patternConfig-r16 can be semi-statically configured with LTE UL transmissions in all UL subframes not limited to the reference tdm-pattern (only for type 1 UE) in case of FDD Pcell
	18-2a

	Yes
	N/A
	
	Per UE
	Applicable to EN-DC only
	Applicable to FR1 only
	
	[This FG is for synchronous EN-DC]
	Optional with capability signaling

	18. MR-DC/CA enhancement
	18-3b
	Semi-statically configured LTE UL transmissions in all UL subframes not limited to tdm-pattern in case of TDD Pcell
	UE configured with tdm-patternConfig-r16 can be semi-statically configured with LTE UL transmissions in all UL subframes not limited to the reference tdm-pattern (only for type 1 UE) in case of TDD Pcell
	One of {18-2, 18-3}

	Yes
	N/A
	
	Per UE
	Applicable to EN-DC only
	Applicable to FR1 only
	
	[This FG is for synchronous EN-DC]
	Optional with capability signaling




Updated FL proposal 6:
· Component 4 is kept for FG18-2/2a
· Type of FG18-3a is “Per UE”
· [6-13] is removed from prerequisite feature groups for FG18-2a/3
· The note “[this FG is for synchronous EN-DC]” is kept for FG18-2a/2b/3/3a
· The component description for FG18-3a is updated to “UE configured with tdm-patternConfig-r16 can transmit semi-statically configured LTE UL transmissions in all UL subframes not limited to the reference tdm-pattern (only for type 1 UE)”

	Company
	Comment

	Qualcomm
	On component 4 of FG18-2/2a
We don’t think component 4 is technically necessary. We explained why it is not necessary and even harmful. We propose to delete it.

On Type of FG18-3
We don’t think this FG shall be per UE. Three root FGs share the FG18-3a. To avoid unnecessary dependency, we propose to make it per BC.

(additional views at Friday of the 1st week)
The reason why component 4 of FG18-2/2a is not necessary
It is already specified in the spec 213 as following. If we capture it here, it becomes double-spec. If we really want to keep the component 4, it should be something like “the UE behavior is specified in TS38.213”. But this is actually not necessary. We should not create an unnecessary culture to capture the UE behavior in the UE feature list unless otherwise necessary.
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The reason why FG18-3 should not be per UE
This is now a common FG for “EN-DC single-Tx with FDD-Pcell”, “EN-DC single-Tx with TDD-Pcell”, and “EN-DC dual-Tx with FDD-Pcell”. In order to ease the implementation and tests, the FG should not be per UE. We haven’t seen technical reasoning of why it needs to be per UE.

The reason why “[this FG is for synchronous EN-DC]” should be kept for FG18-2a/2b/3/3a
The operations of these FGs rely on tdm-PatternConfig-r16. In asynchronous EN-DC, MN and SN do not know frame timing each other and cannot control the drift. Under this situation, it is impossible for the NW to utilize the TDM switching using tdm-PatternConfig-r16 in an appropriate way. We believe it is inpractical to include asynchronous EN-DC operation as the scenario of TDM operation using tdm-PatternConfig-r16.
Requiring support of “asynchronous EN-DC” without any new UE capability will cause a huge burden on the UE implementation. If there is a market demand, one can propose a separate UE capability for TDM operation in asynchronous EN-DC operation, but we do not think it is the case.

Regarding the component description of FG18-3a
Thte component was there from the beginning of the FG was defined. The agreement can be interpreted in both ways. Our understanding is aligned with the current FG18-3a. Therefore, we do not prefer to change the description.
Another reason is that such behavior was actually discussed in the previous meetings, as a context of new RRC parameter semi-static-in-all-UL-subframes. It is true that some periodicity/offset of periodic transmissions are limited if the UE does not report FG18-3a, but this is the actual understanding. 
If we change the description, the UE behavior is different depending on the support of FG18-3a or not, for the same SRS periodicity/offset. Then NW is mandated to support both types of UEs, since we already removed the RRC parameter.
(copied from R1-2001391)
	Company
	Comments

	ZTE
	I guess we have to first figure out what is the common understanding of the following two relevant agreements, and then we can figure out whether this RRC parameter is needed or not.

Our understanding is as below.
1. The semi-statically configured LTE UL transmissions include periodic SR, configured grant, periodic SRS.
2. If a UE indicates support of semi-static-for-all-subframes, network can configure the semi-static LTE UL transmissions in all UL subframes (i.e., not restricted by the TDM U subframes). Of course, network can also configure the semi-static LTE UL transmissions only in the TDM U subframes.
3. If a UE does NOT indicate support of semi-static-for-all-subframes, network has to configure the semi-static LTE UL transmissions only in the TDM U subframes.

If the above is the commond understanding, then from our perspective, the RRC parameter “Semi-static-LTE-UL-in-all-subframes” is NOT needed.

	Apple
	We share the same understanding with ZTE in all bullets. We consider the parameter “semi-static-for-all-subframe” is the UE capability, is not the RRC parameter. UE just report the capability to gNB.

	Nokia
	We also share Xingguang’s view and thus agree that the RRC configuration parameter is NOT needed

	Qualcomm
	Thanks Xingguang for the clear description. We are on the same page. For the UE capability, details should be discussed as part of UE feature list

	LGE
	Just for my understanding, without the RRC parameter, semi-static LTE UL transmission will be allowed in all the UL subframes (not restricted to the UL subframes assigned by DL reference DL/UL configuration).
Is this correct understanding of the current status?

	Samsung
	We agree with the proposal from FL

	Intel
	We share the views of Xingguang that the behavior can be tied to the UE capability hence RRC parameter/signaling is not needed

	MTK
	We (MTK) share the views of Xingguang and support FL’s proposal.
It should be one UE capability instead of one RRC parameter

	Huawei
	We support the FL proposal





	Nokia
	OK with FL proposal

	ZTE
	We are fine with the FL proposal except for the last bullet.

Regarding the“[this FG is for synchronous EN-DC]”, we didn’t see the need to add this restriction for FG18-2a/2b/3/3a. We even didn’t introduce this restriction in Rel-15 EN-DC/NE-DC, not sure why we need this restriction in Rel-16.

	Ericsson
	Support FL proposal to keep component 4 for FG 18-2/2a
Support FL proposal to make type of FG18-3a as “Per UE”
Support FL proposal to remove [6-13] from prerequisite feature groups for FG18-2a/3

	Huawei, Hisilicon
	· OK with FL proposal to keep component 4 for FG 18-2/2a. Could QC clarify it a bit about any harmful thing because we cannot find it in your tdoc?
· Support “Per UE” for FG 18-3a. Additionally, we propose to align its description with the RAN1 agreement below
Proposal:
A revision to FG 18-3a as 
“UE configured with tdm-patternConfig-r16 can transmit be semi-statically configured with LTE UL transmissions in all UL subframes not limited to the reference tdm-pattern (only for type 1 UE)”
Agreements
For the FFS part in the agreement above, 
· semi-statically configured LTE UL transmissions are allowed in all UL subframes.
· Note: In case of collision, LTE transmission is prioritized
· Note: this configuration is subject to UE capability

The current wording is not in line with LTE specification where LTE P-SRS resources are configured with a pattern periodicity indicated by srs-ConfigIndex which cannot fulfil the current description of FG 18-3a and some LTE SRS resources will be inevitably configured beyond the tdm-pattern of FG 18-2a.
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· Regarding the proposal about prerequisite of for FG18-2a/3, as explained in our tdoc, we cannot accept it. FG 6-13 shall be their prerequisites or at least for one of them, otherwise it violates the following RAN1 agreements and WID, whether the LTE behaviors of FG 6-13 is inherited by FG 18-2a and 18-3. In light of these agreements, it does not make sense that UEs capable of FG 18-2a/3 are not capable of FG 6-13.
· Agreements:
· For the single-Tx case, for FDD LTE Pcell,
· All uplink subframes can be scheduled for LTE for type 1 Ues
· In which case, NR transmission is dropped for when the LTE and NR transmissions collide
· Note: there is no change of UL scheduling timing for LTE compared to R15 single-Tx with LTE FDD Pcell
· Agreements:
· For the dual-Tx case, for FDD LTE Pcell,
· All uplink subframes can be scheduled for LTE at least for type 1 Ues 
· Note: there is no change of UL scheduling timing for LTE compared to R15 single-Tx with LTE FDD Pcell

Agreements:
R15 specification on “DL HARQ timing for FDD Scell for LTE TDD-FDD CA with TDD Pcell, applied to FDD Pcell” (i.e., case1 HARQ timing in single UL), is applied to EN-DC UE capable of dual UL Tx in EN-DC with LTE FDD Pcell to mitigate DL de-sensing due to Harmonics, at least including:
· UE behavior specified in 36.213 and 36.212
· FFS: all uplink subframes can be scheduled for LTE
WID: RP-191600
1. Enable the Release 15 behaviour of “DL HARQ timing for FDD Scell for LTE TDD-FDD CA with TDD Pcell, applied to FDD Pcell” to apply to dual uplink EN-DC, possibly including any conclusions on the previous objective (6) for LTE FDD Pcells [RAN1].

Regarding adding restriction to FG 18-2a/2b/3/3a, as explained in our tdoc, we share similar view with ZTE and cannot accept it.

	MTK
	We are fine with the FL proposal.
We are fine with HW’s proposal to revise FG 18-3a.
Regarding the“[this FG is for synchronous EN-DC]”, we see the need to add this restriction for FG18-2a/2b/3/3a. 
Can companies opposing to this explain how can the tdm-pattern between LTE and NR work for asynchronous EN-DC?

	Samsung
	Fine with the FL proposal except “[6-13] is removed from prerequisite feature groups for FG18-2a/3”. We share view with HW and then [6-13] should be kept as prerequisite FG.

	Moderator (NTT DOCOMO)
	Further discussion on every bullet in the proposal seems necessary.
Suggested update for component description of FG18-3a is included in the updated proposal.




5.2	Discussion on whether/how to define [component 4] for FG18-2/2a in email discussion [101-e-Post-NR-UE-Features-11] after RAN1#101e meeting
The discussion can be resumed with following alternatives.
Proposal 4:
Alt.1
· Component 4 is kept for FG18-2/2a

Alt.2
· Component 4 is removed from FG18-2/2a

Companies are encouraged to provide feedback if any in below. 
	Company
	Comment

	Qualcomm
	Proposal: Alt.2.
As we have explained so far, the component 4 is inconsistent with the spec description and may cause an interoperability issue. Since the spec is already clear, there is no fundamental reason to capture the component 4. So, our first preference is to remove the component 4.
If it is really necessary to capture the UE behavior although it is already present in the spec as the component 4 of the FGs, the text should be consistent with the spec, e.g., “4) the UE does not transmit on SCG in FR1 when the UE has overlapped transmission on a subframe on the MCG if the conditions in TS38.213 Section 7.6.1 are satisfied”. But again, this is a meaningless component. 
The companies supporting Alt.1 should address our concern.
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	Huawei, HiSilicon
	Support Alt.1 to keep component 4 because it is part of UE functionarity as agreed and should be captured in specification.
· Agreements:
· For the single-Tx case, for FDD LTE Pcell,
· All uplink subframes can be scheduled for LTE for type 1 Ues
· In which case, NR transmission is dropped for when the LTE and NR transmissions collide
· Note: there is no change of UL scheduling timing for LTE compared to R15 single-Tx with LTE FDD Pcell


	Apple
	We are ok with either removing the Component 4 or keeping the Component 4 with exising wording.

	ZTE
	We don’t have a strong view on this.

	Ericsson
	Support Alt1. Alternate text proposed by QC is also OK if it helps make progress.

	Samsung
	Either way is ok.

	Moderator
	Thank you very much for inputs!
Based on the inputs so far, three companies prefer Alt.1, one company prefer Alt.2 and three companies have no strong view on this issue.
Also, one of companies supporting Alt.1 can accept alternate text proposal from the company supporting Alt.2.
Since the alternate text proposal is consistent with specification text and it can satisfy companies supporting Alt.1 by capturing agreed UE functionality in associated FGs descriptions, the moderator’s suggestion is to replace component 4 by the proposed alternate text.

	Intel
	We are fine with updated proposal 4.

	Moderator
	Since there has been no further inputs, the moderator’s suggestion is to agree on updated proposal 4.



Updated proposal 4:
· Component 4 for FG18-2/2a is modified as below
· “4) the UE does not transmit on SCG in FR1 when the UE has overlapped transmission on a subframe on the MCG if the conditions in TS38.213 Section 7.6.1 are satisfied”


5.3	Discussion on whether each of FG18-2a/2b/3/3a/3b is for synchronous EN-DC in email discussion [101-e-Post-NR-UE-Features-11] after RAN1#101e meeting
The discussion can be resumed with following alternatives.
Proposal 5:
Alt.1
· The note “[This FG is for synchronous EN-DC]” is kept for FG18-2a/2b/3/3a

Alt.2
· The note “[This FG is for synchronous EN-DC]” is removed from FG18-2a/2b/3/3a

Companies are encouraged to provide feedback if any in below. 
	Company
	Comment

	Qualcomm
	Proposal: Alt.1.
As We and MediaTek commented, EN-DC with TDM switched operation does not work if SN does not know the timing of MN. We have not seen any reasonable answer on this concern. We believe it is inpractical to include asynchronous EN-DC operation as the scenario of TDM operation using tdm-PatternConfig-r16 while it causes a huge burden to the UE implementation/testability.

	Huawei, HiSilicon
	This note is unnecessary and should be removed. Because all Rel-16 EN-DC UEs support dynamic power sharing with NR dropping for both async and sync EN-DC. On top of the basic UE behavior, the LTE TDM pattern has no change but only restricting LTE PUCCH subframes and introducing corresponding DL HARQ timing, which does not require any synchronization between LTE link and NR link.

	Apple
	We are OK to keep the Note.

	ZTE
	We share the same view with HW.

	Samsung
	We prefer Alt. 2 because it was not specified even for the single TX UL operatoin in Rel-15 and similar approach can be applied for Rel-16.

	Moderator
	Thank you very much for inputs!
Based on inputs so far, two companies prefer Alt.1 while four companies prefer Alt.2.
It seems more inputs and discussion on this issue are necessary to make a decision.
I’d like to ask companies to address previous comments each other.

	Moderator
	Unfortunately, since there has been no further inputs/discussion but the deadline is approaching, this issue should be discussed in August meeting.





7. Conclusion
Based on the email discussion [101-e-Post-NR-UE-Features-13], following proposals were agreed.

Updated proposal 2:
· A new FG for “Processing up to X unicast DCI scheduling for DL per scheduled CC” is added in UE features list for MR-DC/CA
· X is based on pair of (scheduling CC SCS, scheduled CC SCS):
· X=[4] for (15,120), (15,60), (30,120), 
· X=[2] for (15,30), (30,60), (60,120 kHz),
· X applies per span in a slot of scheduling CC
· FFS: additional value X
· Component 2 description and following note in FG18-5 is moved to this FG
· FFS: Modify the note to “[In case UE supports 3-5b, the limits apply for each span for FDD scheduling cell and TDD scheduling cell.]”
· FFS: which PDCCH monitoring related capabilities this FG applies to
· FFS: detailed design of this FG
· A new FG for “Processing up to X unicast DCI scheduling for UL per scheduled CC” is added in UE features list for MR-DC/CA
· X is based on pair of (scheduling CC SCS, scheduled CC SCS):
· X=[4] for (15,120), (15,60), (30,120), 
· X=[2] for (15,30), (30,60), (60,120 kHz),
· X applies per span in a slot of scheduling CC
· FFS: additional value X
· Component 2 description in FG18-5b is moved to this FG
· FFS: Modify the note to “[In case UE supports 3-5b, the limits apply for each span for FDD scheduling cell and TDD scheduling cell.]”
· FFS: which PDCCH monitoring related capabilities this FG applies to
· FFS: detailed design of this FG

Updated proposal 3:
· Candidate values for FG18-5a/6a are {same only, both}
· When “both” is reported for FG18-5a/6a, the UE supports this feature for same SCS and for different SCS combination(s) (low-to-high, high-to-low or both) reported for 18-5/18-6

Updated proposal 4:
· Component 4 for FG18-2/2a is modified as below
· “4) the UE does not transmit on SCG in FR1 when the UE has overlapped transmission on a subframe on the MCG if the conditions in TS38.213 Section 7.6.1 are satisfied”
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Appendix: Latest version of UE features list for MR-DC/CA enhancement [2]

	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
( 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	18. MR-DC/CA enhancement
	18-1
	Basic UL power sharing for DC
	Semi-static power sharing mode1 between MCG and SCG cells of same FR for NR dual connectivity.

	
	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	Absence means intra-FR DC is not supported. 
	Optional with capability signalling

	18. MR-DC/CA enhancement
	18-1a
	Semi-static UL power sharing mode 2 for DC
	Semi-static power sharing mode 2 between MCG and SCG cells of same FR for NR dual connectivity.
	18-1

	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	Semi-static power sharing mode 2 between MCG and SCG cells of same FR is applicable only for synchronous NR dual connectivity
	Optional with capability signalling

	18. MR-DC/CA enhancement
	18-1b
	Dynamic UL power sharing for DC
	Dynamic power sharing between MCG and SCG cells of same FR for NR dual connectivity.
1) T_offset
	18-1

	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	1) {short, long}
	Optional with capability signalling

	18. MR-DC/CA enhancement
	18-4
	SCell dormancy indication within active time
	Support for SCell dormancy indication sent within the active time on PCell with DCI format 0_1/1_1
	6-5

	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	One dormant BWP and one non-dormant BWP is supported per carrier

More than one non-dormant BWP per carrier is supported only if UE feature 6-3/6-4 is also supported
	Optional with capability signalling

	18. MR-DC/CA enhancement
	18-4a
	SCell dormancy indication outside active time
	Support for SCell dormancy indication sent outside the active time on PCell with DCI format 2_6
	19-1
	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	One dormant BWP and one non-dormant BWP is supported per carrier

More than one non-dormant BWP per carrier is supported only if UE feature 6-3/6-4 is also supported
	Optional with capability signalling

	18. MR-DC/CA enhancement
	[18-4b]
	[Support of SCell dormancy indication without data scheduling within active time]
	[Support of SCell dormancy indication without data scheduling within active time]
	TBD
	Yes
	N/A
	
	FFS [Per UE or Per BC]
	No
	[Yes or N/A]
	N/A
	
	Optional with capability signaling

	18. MR-DC/CA enhancement
	18-5
	DL cross-carrier scheduling with different SCS
	1. The UE supports DL cross carrier scheduling for the different numerologies with carrier indicator field (CIF) in DL carrier aggregation where numerologies for the scheduling cell and scheduled cell are different
{Scheduling cell of lower SCS and scheduled cell of higher SCS, Scheduling cell of higher SCS and scheduled cell of lower SCS, both}
[2. Processing up to X unicast DCI scheduling for DL per scheduled CC ]
X is based on pair of (scheduling CC SCS, scheduled CC SCS):
X=[4] for (15,120), (15,60), (30,120), 
X=[2] for (15,30), (30,60), (60,120 kHz),
X applies per span in a slot of scheduling CC

	6-5
	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	crossCarrierScheduling-OtherSCS
 
Note: This applies also to the case where there is a single span in the slot for the scheduling CC.
In case UE supports 3-5b, the limits apply for each span for FDD scheduling cell and TDD scheduling cell.
	Optional with capability signalling

	18. MR-DC/CA enhancement
	18-5a
	Default QCL assumption for cross-carrier scheduling 
	Indicates whether the UE can be configured with enabledDefaultBeamForCCS for default QCL assumption for cross-carrier scheduling for same/different numerologies
FFS: candidate values
	one of {6-10, 18-5}
	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signalling

	18. MR-DC/CA enhancement
	18-5b
	UL cross-carrier scheduling with different SCS
	1. The UE supports UL cross carrier scheduling for the different numerologies with carrier indicator field (CIF) in UL carrier aggregation where numerologies for the scheduling cell and scheduled cell are different
{Scheduling cell of lower SCS and scheduled cell of higher SCS, Scheduling cell of higher SCS and scheduled cell of lower SCS, both}
[2. Processing up to X unicast DCI scheduling for UL per scheduled CC ]
X is based on pair of (scheduling CC SCS, scheduled CC SCS):
X=[4] for (15,120), (15,60), (30,120), 
X=[2] for (15,30), (30,60), (60,120 kHz), 
X applies per span in a slot of scheduling CC
	6-6
	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	crossCarrierScheduling-OtherSCS
 
Note: This applies also to the case where there is a single span in the slot for the scheduling CC.
In case UE supports 3-5b, the limits apply for each span for FDD scheduling cell and TDD scheduling cell.
	Optional with capability signalling

	18. MR-DC/CA enhancement
	18-6
	Cross-carrier A-CSI RS triggering with different SCS
	Cross-carrier A-CSI RS triggering with different SCS
	2-33 and 6-5
	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	1) {PDCCH cell of lower SCS and A-CSI RS cell of higher SCS, PDCCH cell of higher SCS and A-CSI-RS of lower SCS, both} . 
	Optional with capability signalling

	18. MR-DC/CA enhancement
	18-6a
	Default QCL assumption for cross-carrier A-CSI-RS triggering
	Indicates whether the UE can be configured with enabledDefaultBeamForCCS for default QCL assumption for cross-carrier A-CSI-RS triggering for same/different numerologies
FFS: candidate values
	6-5
	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signalling

	18. MR-DC/CA enhancement
	18-7
	CA with non-aligned frame boundaries
	CA with non-aligned frame boundaries for inter-band CA
	6-5 for DL CA with non-aligned frame boundaries for inter-band CA

6-6 for UL CA with non-aligned frame boundaries for inter-band CA
	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	Defines whether the UE supports carrier aggregation operation where the frame boundaries of the Pcell and the Scell are not aligned, while the slot boundaries are.
	Optional with capability signalling

	18. MR-DC/CA enhancement
	18-8
	HARQ-ACK codebook type and HARQ-ACK spatial bundling configuration per PUCCH group
	HARQ-ACK codebook type and HARQ-ACK spatial bundling configuration per PUCCH group
	6-7
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	Support HARQ-ACK codebook type and HARQ-ACK spatial bundling configuration per PUCCH group.
Rel-15 had this per cell group
	Optional with capability signalling

	18. MR-DC/CA enhancement
	18-9
	Type2 HARQ-ACK codebook for >1 DL DCIs in same Monitoring Occasion
	For HARQ-ACK type 2 codebook: Usage of the PDSCH starting time in addition to the existing MO and Cell index to order the HARQ-ACK feedback
	3-1
	Yes
	N/A
	 
	Per UE
	No
	No
	N/A
	Note: The UE capability is introduced with following assumption:
·Specification reflects that UE behavior is modified only for UEs supporting this capability.
·UE behavior of a UE supporting this capability is different from UE behavior of a UE not supporting this capability only for following case:
·Type-2 HARQ-ACK codebook when HARQ-ACK feedback in a codebook corresponds to more than one DL DCI for same scheduled cell in a MO of a scheduling cell.
	Optional with capability signalling

	18. MR-DC/CA enhancement
	18-2
	Single UL TX operation for TDD PCell in EN-DC
	TDM restriction to LTE TDD PCell in EN-DC for single UL-Transmission associated functionality when tdm-patternConfig-r16 is configured
1) TDD UL/DL configuration#2, #4, #5 configured as DL-reference UL/DL configuration 
2) PRACH transmission in non- designated UL subframes given by the DL-reference configuration (only for type 1 UE)
3) LTE UL transmissions scheduled/triggered by a DCI in any UL subframe not limited to the reference TDM pattern (only for type 1 UE)

[4) dropping NR transmission when LTE and NR transmissions collide for Type 1 UE]
	EN-DC

	Yes
	N/A
	
	Per band combination
	Applicable to TDD-TDD EN-DC only
	Applicable to FR1 only
	
	Extension of the R15 capability tdm-Pattern to TDD PCell

This FG is for synchronous EN-DC
	Optional with capability signalling

	18. MR-DC/CA enhancement
	18-2a
	Enhanced single UL TX operation for FDD Pcell EN-DC
	TDM restriction to LTE FDD Pcell in EN-DC for single UL-Transmission associated functionality when tdm-patternConfig-r16 is configured
1) DL-reference UL/DL configuration defined for LTE-FDD-SCell in LTE-TDD-FDD CA with LTE-TDD-PCell
2) PRACH transmission in non- designated UL subframes given by the DL-reference configuration (only for type 1 UE)
3) LTE UL transmissions scheduled/triggered by a DCI in any UL subframe not limited to the reference TDM pattern (only for type 1 UE)

[4) dropping NR transmission when LTE and NR transmissions collide for Type 1 UE]
	6-13

	Yes
	N/A
	
	Per band combination
	Applicable to in FDD-LTE -NR EN-DC
	Applicable to FR1 only
	
	Enhancement to the R15 capability tdm-Pattern

[This FG is for synchronous EN-DC]
	Optional with capability signalling

	18. MR-DC/CA enhancement
	18-2b
	Support of HARQ-offset for SUO case1 in EN-DC with LTE TDD PCell for type 1 UE
	Support of HARQ-offset for SUO case1 in EN-DC with LTE TDD PCell for type 1 UE
	18-2

	Yes
	N/A
	
	Per band combination
	N/A
	N/A
	N/A
	[This FG is for synchronous EN-DC]
	Optional with capability signaling

	18. MR-DC/CA enhancement
	18-3
	Dual Tx transmission for EN-DC with FDD PCell(TDM pattern for dual Tx UE)
	TDM restriction to LTE FDD PCell in EN-DC for dual UL Tx operation when tdm-patternConfig-r16 is configured
1) DL-reference UL/DL configuration defined for LTE-FDD-SCell in LTE-TDD-FDD CA with LTE-TDD-PCell
2) PRACH transmission in non- designated UL subframes given by the DL-reference configuration (only for type 1 UE)
3) LTE UL transmissions scheduled/triggered by a DCI in any UL subframe not limited to the reference TDM pattern (only for type 1 UE)
	6-13, EN-DC

	Yes
	N/A
	
	Per band combination
	Applicable to EN-DC with LTE FDD PCell only
	Applicable to FR1 only
	
	Extension of the R15 capability tdm-Pattern to a dual Tx UE

[This FG is for synchronous EN-DC]
	Optional with capability signalling

	18. MR-DC/CA enhancement
	18-3a
	Semi-statically configured LTE UL transmissions in all UL subframes not limited to tdm-pattern in case of FDD PCell
	UE configured with tdm-patternConfig-r16 can be semi-statically configured with LTE UL transmissions in all UL subframes not limited to the reference tdm-pattern (only for type 1 UE) in case of FDD PCell
	18-2a

	Yes
	N/A
	
	Per UE
	Applicable to EN-DC only
	Applicable to FR1 only
	
	[This FG is for synchronous EN-DC]
	Optional with capability signaling

	18. MR-DC/CA enhancement
	18-3b
	Semi-statically configured LTE UL transmissions in all UL subframes not limited to tdm-pattern in case of TDD PCell
	UE configured with tdm-patternConfig-r16 can be semi-statically configured with LTE UL transmissions in all UL subframes not limited to the reference tdm-pattern (only for type 1 UE) in case of TDD PCell
	One of {18-2, 18-3}

	Yes
	N/A
	
	Per UE
	Applicable to EN-DC only
	Applicable to FR1 only
	
	[This FG is for synchronous EN-DC]
	Optional with capability signaling
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If a UE is configured with 7, + By > PE,> , where p,_ is the linear value of P, , B is the linear value of By,

and pE is the linear value of a configured maximum transmission power for EN-DC operation as defined in [8-3,

TS 38.101-3] for FR1, the UE determines a transmission power for the SCG as follows. -

- If the UE is configured with reference TDD configuration for E-UTRA (by tdm-PatternConfig-r15 or by tdm-
PatternConfig-r16 in [13, TS 36.213]) «

- If the UE does not indicate a capability for dynamic power sharing between E-UTRA and NR for EN-DC,
the UE does not transmit in a slot on the SCG in FR1 when a corresponding subframe on the MCG is an UL
subframe in the reference TDD configuration.

- If the UE indicates a capability for dynamic power sharing between E-UTRA and NR for EN-DC, and does
not indicate a capability tdm-Pattern-dualTx in [16, TS 38.306], and is configured with tdm-PatternConfig-
r16, the UE does not transmit on the SCG in FR1 when the UE has overlapped transmission on a subframe
on the MCG. -
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SoundingRS-UL-ConfigCommon ::= CHOICE {«
release NULL, «
setup SEQUENCE {.

rs—-BandwidthCo ENUMERATED {bw0O, bwl, bw2, bw3, bw4, bw5, bw6, bw7},.
M ENUMERATED {.
scm sc6, scT,.
sc8, , scl0, , scl2, scl3, scld, scl5},.

ackNackSRS-SimultaneousTransmission BOOLEAN, .

srs—MaxUpPts ENUMERATED {true} OPTIONAL —-— Cond TDD-
I
I
M
SoundingRS-UL-ConfigDedicated ::= CHOICE {«
release NULL, «
setup SEQUENCE {.
srs—-Bandwidth ENUMERATED {bw0O, bwl, bw2, bw3},«
srs—HoppingBandwidth ENUMERATED {hbwO, hbwl, hbw2, hbw3},.
fregDomainPosition INTEGER (0..23),.
duration BOOLEAN, -

W INTEGER (0..1023) ,.
transmissionComb INTEGER (0..1),.

cyclicShift ENUMERATED {csO, csl, cs2, cs3, cs4, cs5, cs6, cs7}e
}eo
}e




